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  In the present study, the ultrasound (US) effects on three ionic liquid (IL) based 
systems of aqueous ionic liquids, aqueous poly(ionic liquid)s and poly(vinyl 
alcohol)/IL composites were studied on the basis of their hydrogen bonding. The 
results revealed that US exposure could strongly influence their hydrogen bonding 
networks. This thesis containing the following five chapters: 
 
In Chapter 1, the general information of the ultrasound and ILs were introduced in 
order to fully understand the background of this study. 
 
In “Chapter 2. A FT-IR spectroscopic study of ultrasound effect on aqueous imidazole 
based ionic liquids having different counter ions”, US effect on 
1-butyl-3-methyl-imidazolium (BMI) ionic liquids having different counter anions, 
BF4-, PF6- and Cl- in aqueous medium was studied by FT-IR spectroscopy. The results 
indicated that the counter anion species in the imidazole based the ionic liquids played 
an important role for water solvation, when the US was exposed. The US hardly 
changed hydrogen bonding in the aqueous BMI-PF6, while the BMI-BF4 and BMI-Cl 
showed obvious change in their FT-IR spectra. Especially for the BMI-Cl, significant 
change was observed by the US exposure. The results showed that the US could break 
the hydrogen bonds in the BMI-Cl and BMI-BF4 ionic liquids. However, it was 
observed that the ionic liquid having PF6- was very less changed in the US system. 
 
In “Chapter 3. Ultrasound response of aqueous poly(ionic liquid) solution”, US effects 
on aqueous poly(1-vinyl-3-butylimidazolium chloride) (PIL) solution were described 
in the respect of viscosity and FT-IR change. The viscosity of the PIL aqueous solution 
decreased during US exposure and then increased gradually within about 10 min as US 
stopped. The US exposure enhanced the FT-IR band intensity of the OH stretching. The 
band intensity returned to its original value after the US stopped. These results 
revealed that US could cause the breakage and reformation of hydrogen bonds in the 
PIL and water. Therefore, aqueous PIL solution showed responsive behavior to US 
exposure. 
 
In “Chapter 4. Ultrasound responsive behavior of gelatinous ionic liquid-poly(vinyl 
alcohol) composites”, the responsive behavior of PVA/[BMI]Cl gelatinous composites 
to US were depicted in the shear viscosity, viscoelasticity and FT-IR spectra before and 
after 43 kHz US exposure. The shear viscosity of PVA/[BMI]Cl composites decreased 
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under US exposure and increased gradually to the original value after removing the US 
exposure. The viscoelasticity also changed periodically in the absence and presence of 
US exposure. The FT-IR results showed that the US enhanced the intensities of OH 
stretching region in 3000-3600 cm-1. Two-dimensional correlation spectroscopy and 
the deconvolution indicated that the US exposure deformed hydrogen bonds in the 
gelatinous composites of the PVA/[BMI]Cl. It was appeared that the hydrogen bonds 
formed between [BMI]Cl and PVA were broken by the US exposure. As a result, the 
gelatinous composites of PVA/[BMI]Cl respond to US exposure. 
 
In Chapter 5, this thesis was summarized. 
